Single-crystal X-ray study T = 293 K Mean '(C±C) = 0.008 A Ê R factor = 0.078 wR factor = 0.190 Data-to-parameter ratio = 13.3
The molecule of the title compound, C 10 H 13 NO 2 S, is planar. The crystal structure is stabilized by intra-and intermolecular NÐHÁ Á ÁO hydrogen bonds.
Comment
2-Aminothiophenes are a useful class of compounds because they display different biological properties, such as antitubercular, bacteriostatic and antifungal activities (Nakanishi et al., 1970) . The structure of the title compound, (I), is composed of a thiophene ring substituted by a 2-amino group and a 3-methyl ester group. The molecule is planar (Fig. 1) . The terminal ester group lies in the plane of the thiophene ring system, the torsion angle C10ÐO2ÐC9ÐC2 being 178.0 (4) .
The carbonyl group has a cis orientation with respect to the C2 C3 double bond. This leads to a strong intramolecular hydrogen bond (Table 1) between one of the H atoms, viz. H2N of the amino group, and the O atom of the carbonyl group. The other H atom, H1N, is involved in molecular chains along the c axis (Fig. 2 ).
Experimental
The title compound, (I), was synthesized by the Gewald reaction (Gewald et al., 1966) by mixing cyclohexanone (0.04 mol), ethyl cyanoacetate (0.04 mol), sulfur (0.04 mol) and 40 ml of ethanol and stirring the mixture at 325 K for 1 h, with dropwise addition of 4 ml of dimethylamine to yield the ester, followed by alkaline hydrolysis using sodium hydroxide solution. It was recrystallized from methanol and crystals of suitable size were removed for single-crystal studies. Table 1 Hydrogen-bonding geometry (A Ê , ). The H atoms of the amino group were located in difference Fourier maps and re®ned freely. The NÐH bond lengths are 0.84 (5) and 0.94 (6) A Ê . The methyl H atoms were constrained to an ideal geometry [CÐH = 0.96 A Ê and U iso = 1.5U eq (C)], but were allowed to rotate freely about the CÐC bond. All the remaining H atoms were placed in idealized positions and constrained to ride on their parent atoms [CÐH = 0.97 A Ê and U iso = 1.2U eq (C)].
Crystal data
Data collection: SMART (Bruker, 1998) ; cell re®nement: SMART; data reduction: SAINT (Bruker, 1998); program(s) used to solve structure: SIR92 (Altomare et al., 1993); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and CAMERON (Watkin et al., 1993) ; software used to prepare material for publication: PLATON (Spek, 2003) .
